3H-noradrenaline release from rat neocortical slices in the absence of extracellular Ca2+ and its presynaptic alpha 2-adrenergic modulation. A study on the possible role of cyclic AMP.
In Ca2+ -free EGTA-containing medium veratrine (3-25 microM) concentration-dependently enhanced the efflux of 3H-noradrenaline from (radiolabelled) rat neocortical slices. Clonidine (1 microM) inhibited and phentolamine (3 microM) enhanced veratrine-induced 3'-noradrenaline release and the modulatory effects were inversely related to the veratrine concentration used. Dibutyryl-cyclic AMP, 8-Bromo-cyclic AMP (10 microM--3 mM) and the adenylate cyclase activators NaF (2 mM) and forskolin (10 microM) enhanced 3H-noradrenaline release induced by 3 microM veratrine, but had no effect on spontaneous tritium efflux. In the presence of these drugs the modulatory effects of clonidine and phentolamine on 3H-noradrenaline release were reduced as expected from the enhanced efficacy of veratrine. In contrast to these drugs the selective cyclic AMP-phosphodiesterase inhibitor ZK 62771 reduced veratrine (3 microM)-induced 3H-noradrenaline release in Ca2+ -free medium. In the presence of 1.2 mM Ca2+, 3H-noradrenaline release induced by 13 mM K+ was also inhibited. However, when 3H-noradrenaline release was effected in the presence of tetrodotoxin (0.3 microM) or by electrical field-stimulation (1 Hz), ZK 62771 slightly but significantly enhanced the release. It is postulated that cyclic AMP is involved in the secretion process in central noradrenergic varicosities and that presynaptic alpha2-adrenoceptors upon activation inhibit the secretion process through an inhibition of a presynaptically located adenylate cyclase.